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(54) LANCET ASSEIMBLY 

(57) A Wade type lancet assernbty wtwcb can be 
easdy maintained in a germfree state. The lancet 
assembly (10) conr^ises a lancet structure arxJ a 
hokfer (16) contwied with the lancet structure. The lan- 
cet structure includes a lancet menrt>ef (40) having a 
piercing element and an eiector (42) tor Reeling the ele- 
ment, and the exposed portion of the piercing element 
is covered with a resin. 
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Description 

RELD OF THF INVFNTinM 

The present invention relates generally to a lancet s 
assemtty or a priddng device such as a finger pricking 
device which wounds skin to permit the collection of a 
smaB amoum of bfood. More specif icafty. tf>e irrvention is 
d^ected to such an assemtsly whk:h easily ensures ste- 
n*fity of the lancet before its use. which is also disposa- w 
We ¥i>hich is easdy produced and which is conveniently 
used. 

BACKGROUND OF THg IMVPhsmOM 

15 

\fanous lancet assembfies or finger-pricking 
devices are commercially avaiaWe to hospitals, dink^s. 
doctors* o0»es» and the B«e, as weD as to individual 
consumers. Such devk:es inchjde a lancet body whk:h 
conprises a sharp-pointed nient>er or a sharp-edged 2o 
member, namely a pricking member (such as a Wade- 
l*e member or a neecfle-like member) that is used to 
make a quick purx^ture or incision of the patient's skin in 
order to provide a small outflow of Wood. V^ious tests 
may be enptoyed using onfy small amounts of Wood so 26 
that Wood f fowtng from such a wound or puncture is nor- 
mally sufficient for these tests. 

Such lancet assemblies are typkaBy sterffized 
beforehand when they are produced, and they have to 
be maintained in a sterile c o rxfitioii before use to ensure so 
that the lancet is not contaminated by its surrounding 
envBTonmenl. In adcfitfon, in order to prevent the larx:et 
from wounding a user of the assemWy or any other 
obied around the user upon contact of the pricking 
member therewith daring handing the assembly, the 35 
pricking mennber ger>erany should not be unnecessarily 
exposed. 

After using of the assembly, suff kaent care must be 
taken by the user to avoid b&ng punctured by a used 
lanc^ assembly. The risks in handling used lancets are 40 
greatly increased due to present day concerns regard- 
ing commurvcaWe diseases transmitted through body 
ffoids such as Wood. The lancet assembly must be care- 
fiily handled unl3 it is properly cfisposed. Adv^ices 
have been made in recent years to increase safety in 4S 
f^andSng such used devices. For example, pricking 
devices are currently available wtiich include a single 
shot firing medianism having the features of automatx: 
Section and retraction of the Wade ed^ from and 
into ttie assemWy. 

One suchlancet asserrtly. for example, is shown tfi 
Danish Design Patent No MR 0933 (panted on Octo- 
ber 1, 1992) or its counterpart US, Patent No. 
5.439.473. The Danish Design Patent lancet asserTt>ly 
is a self-contained device that oricfodes a lancet struc- 
twe. wtiich inckxtes a i^utary efector (prcfector or injec- 
tor) fflxl ^anc^ element, used in oont^inatfon with a 
hokter (or a protective sheath or sleeve). The brKet 
structure is contained in the holder after use. The discto- 



sures of the Danish Design Patent and the US. Patent 
are incorporated herein with the reference tor an pur- 
poses. 

The Danish Design Patent lancet assemWy is com- 
merdafly avaflaWe from Modulohm A/S (Denmark) 
under a trade name of Vitrex. of wfiich structure and a 
working principles are schematKaDy shown an Figs, t to 
7. wherein 

Rg. 1 shows a lancet assembly 10 before its use 
wherein a lancet structure 14 is incorporated into a 
hokierl6: 

Bg. 2 schematically shows a schematic front view 
of tf>e lancet assembly in Pig. 1 wherein oriy tfie 
hokter 16 is shown in a aoss-sectional view so as 

to darify a condhfon of the lancet structure 14 n the 
hokter 16; 

Rg. 3schematfoaDy shows a schematic front view 
whk*i is similar to tfie view shown in Rg. 2 wherein 
the lancet structu^e 14 is further depressed kito 
meide of the holder 16 from the concfition shown n 
R9-2: 

Rg. 4 schematicaily shows a schemata front view 
which is similar to the view shown in Rg. 2 wherem 
the lancet structure 1 4 is being ejected for its use; 
Rg. 5 schematfoaBy shows a schematfc front view 
which is similar to the view shown Bi Rg. 2 showing 
the lancet structure 14 after use; 
Rg. 6 schematk:a0y shows an exploded perspec- 
tive view of tfie lancet structure 14 whk:hisusedfor 
the lancet asserrWy shown in Rgs. 1 to 5 before a 
Wade 44 has t>e€n mounted; and 
Rg. 7 schematfoaDy sfiows a perspective view of 
the lancet structure 14 after the Wade 44 has been 
foserted firoma oonditfon shown in Rg. 6. 

The shown lancet assemWy 10 essentially com- 
prises a unitary lancet structure 14 and a hoUer 16. H s 
preferabte that the lancet structure 14 of the lancet 
asserrbly 10. excluding the prfoking men*>er 44 (for 
exanple a Wade member), be made of a polymer, such 
as a polyacctal (POM) resin, a polybutyfene terephalate 
(PBT) resin or a polyester copolymer resin for the mem- 
ber 14. and the hoWer 16 be made ol an aciylonitrile- 
butadienestyrene (ABS) resia a polycafbonate resim a 
pWyslyrene resin, a polyethylene resin or a polypropyl- 
ene resin, each be^ injectfon mWded as a unitary 
structure. During use; the members 14 and 16 move 

between the relative positions shown n Rgs. 2. 3» 4 and 
5 sequentiaiy. 

The holder 16 incfodes a cavity 18 extending atong 
an Meeting cfirectfon of the lancet structure 14 whfoh 
cavity cooperales with an opening 20 tor recaving the 

unitary lancet structure 14. Ac§acent the opening 20 are 
oulwardhf extencfing fbnges 21. as shown in Rg. 1. 
whfch are used to hoU the holder 16 between the fti- 
gers d the user during operation ol the lancet assent 
10. The cavity 18 includes guidance charw^efe 80 on and 
afong opposite sides of the inner waB of the cavity 18. 



2 



EP0747 006A1 



4 



wWch channels cooperate with mating protrusions 50 
(such as pins) provided on a lancet body 46 of the Jarv 
cel structure 14 so as to smoothty control nxvement ol 
the lancet IxxJy 46 along the channels 80 wtthni the cav- 
ity 18. The opposite end (a side waB) of the hoUer 16 
relative to the opening 20 is provided with an aperture 
26 through wtuch. during use of the assennbly 10. a tip 
podion of tf» priddng merT4>er 44 protrudes and then 
retracts. 

*fhe holder 16 further includes channels or open- 
ings 30 atong opposite sides, wtvch open into the cavity 
18 thus the channels pass ttwoogh the watts of the 
holder). For further controlling movement of the unitary 
lancet structure 14 within tfie holder 16, anro 32 ol the 
holder 16 deposed wilhb the openffigs 30 include 
engaging protrusions 34, wNch extend into the cavity 
18. The significance of these members wiB t>ecome 
clear upon a more detaSed explanation of the unitary 
lancet structure 14, which wil be shown below. 

The unitary lancet structure 14 comprises a lancet 
member 40 and an ejector 42. The lancet ment^er 40 
indwfes a pridong merrber (such as a blade or a nee- 
dle) 44 and a lancet body 46 havmg a pair of cantiiev- 
ered arms 48. To guide rnovement of the lancet member 
40 through the holder 16, pins 50 are provided on the 
remaining opposite sides (the front side and the back 
side in Rg. 2) of the lancet body 46. As the lancet struc- 
ture 14 is positioned within the holder 16 and actuated, 
the pins 50 cooperate with the guidance ctiannels 80 
provided on the inr^ waHs of the cavity 18 to control the 
periscoping movement of the lancet member 40 having 
the priddng element 44 along the channels 80 within the 
holder 16. The priddng element 44 of the lancet mem- 
ber 40, which is secured to and protrudes from one skle 
of the bncct body 46, is formed from stainless steel or 
the Bie and includes a sharp point for piercing the 
patient's skin. 

The Rector 42 includes a compress^e spring 
metrbef 54 and a U-shaped actuator 56. The U-shaped 
actuator 56 incfodes a base portion 58, to yntach the 
compressisle spring merTt>er 54 is coupled, and 
upstancftig actuator arms 60 are positioned perpeidic- 
ularfy at both ends thereof. The opposite end of the 
spring member 54 is attached to the lancet body 46. 
The lancet stnicture 14 is sized such tr»t it rrey be dis- 
posed and smoothly nwe within the opening 20 and 

cavity 18 of the holder 16 in ttie positions shown in Figs. 
2to5. 

To retail the lancet structure 14 in place within the 
opening 20 and tfie cavity 18 of the hoUer 16 prior to 
acbjationof the lancet assennbly 10. as shown in Pig. 2. 
outwardly extending JSfjs (protrusions) 62 and 64 are 
provided atong the outer surfaces of the actuator arms 
60. In the position of Fig. 2, the ^ 62 havmg t^>ers 
whki) opens ifiwardhr are disposed within the chanriels 
30 such ttial each of 9ie fps 62 seats against the ipper 
edge of each channel 30. As a result, the lancet struc- 
ture 14 cannot be puBed out of the holder 16 even 
though it is d^awn atong a cfiredion opposite to tfie 



arrow A. The Bps 64 are (fisposed adjacent the opening 
20 of the holder 16. It may l>e noted that the outer sur- 
faces of the lips 64 are tapered upwardly from the operv 
ing 20 so that the U-shaped actuator 56 easily s6des 
5 into ttie holder 16 with cooperation of a tapered portion 
20 (so called guiding portion) of the wall edge forming 
the opening 20 when the actuator 56 is depressed kito 
theholderl6. 

B^e being in the ooncttion of Fig. 2. the fps 62 
to seat against the edges of the opening 20 of the hoWer 
16 when the lancet structure 14 is inserted through the 
opening 20. Similarly to the Ips 64, the tapers of both 
the Sps 62 and the opening 20 make the insertfon erf the 
lancet structure 14 smooth and result in the condHion 
15 shovm in Fig. 2. The tapers cooperate with elasticity (a 
property which causes transient deformation and then 
retmi therefrom) of the actuator 56, esped^ the arms 

60 so as to make the insertion of the lancet structure 1 4 
into tf>e holder 16 smootft 

The ips 64 further function to tock the lancet sfruc- 
ture 14 in positfon within the holder 16 (a posrtxn 
^Mh&ein the priddng element 44 does not come out of 
the holder 16) after use of the lancet asserrtty 10. 
Namely, as seen from Fig. 5 v^hich shows a positfon 
25 after use. the Hps 64 are disposed withni the respective 
channels 30 such that they may abut against the upper 
edges of the channels 30 as stops when the lancet 
stojctore 14 is pufled along a direction of the arrow A* so 
as to puD the structure 14 of the holder, which abutment 
30 prevents the members 14 and 16 from separating from 
each other, namely the lancet structure 14 fe.not pulled 
outof thehokter 16. 

The actuator arms 60 function as an actuator for 
releasing (or ejecting) the lancet member 40 to pemit 
35 the blade end 44 to protrude from the aperture 26. as 
wfll be apparent from the explanation set forth below. 
The erxi of each actuator arm 60 is provided wlh an 
inwarcfly t^>ered lip 68 atong the inner sirface of tfie 
arm 60, and an outwardly tapered lip 62 having an out- 
^ side surface 70. 

The operatfon of the lancet assembly 10 wai be 
desalted with reference to Figs. 2-5. Prior to actuation 
of the assentrfy, the members 14 and 16 of the assenv 
Wy 10 are cfeposed in the relative positions shown in 
45 Fig. 2. The tencel assembly is usually supplied to the 
user in the form shown Fig. 2. To use the assentsly. 
the user takes the hoWer 16 between his fingers and 
places the end of the hoWer 16 containing the aperture 
26 against the sJdn of the patient. The user then uses 
so l«s thumb to depress the U-shaped actuator 56 into the 
hoWer 16 atong a drectfon of the arrow A, as shown n 
Fig. ^ As the actuator 56 is depressed, the engaging 
protrusions 34 of the hoUer 16 contact extensions 48 on 
tf»e arms 48 cantflevered at ends of the lancet body 46 
55 (provided that a dearance is originaDy present b^een 
them) so that the arms 48 cannot furttier proceed and 
the lancet merT4)er 40 is heW in this position. As a result 
of the lancet ment)er 40 being heW ^ this position the 
protrusions 34 compress and energize the spring mem- 
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ber Mas the user continues to depress the actuatof 56. 
In the enibodvnef4 shown tn Rg. 2. since the arms 48 
teve akeady substantially abutted against the protru- 
sions 34, energizmg starts sinultaneousty with the 
depression. 

As the user further continues to depress the actua- 
tor 56, the erxte of the actuator anms 60 approach and 
corrtact or aknost contact the engaging protrusions 34. 
move ft>e ends ol the arms 32 outwardly and the ends of 
the arms 48 inwarcfly with aid. of the tapered surl^ces 70 
and Sps 68 and then separate (or release) the exten- 
sions 48 of the cantievered arms 48 of the larx:et mem- 
ber 40 from tt>e engaging protrusions 34 of tt>e holder 
1 6 which has been engaged with the arms 48, as sfx>wn 
in Fig. 3. This is t>ecause easy transient deformation (or 
displacement of the arms 32. 60 and 48, espedaBy the 
ends thereof due to the plastidly resulted from plastic 
materials which iorm the holder 16 (including the arms 
32), the actuator 56 and the lancet body 46 fmcluding 
the arms .48). 

As the engaging protrusions 34 and the arms 48 
(fisengage from the abutting position thereof, the com- 
pressed spring mesrber 54 is substantially no longer 
restraffied abng a direction of the arrow A. and releases 
the accumulated energy to eject the lancet ment>er 40 
toward the ^c^erture 26, as shown m Pig. 4. The conv 
pressed spr ing 54 extends such that the lancet member 
40 mcves to a position as shown in phantom in Rg. 4, 
so that the priddng rnerrber 44 protrudes from the aper- 
ture 26 to pierce the sWn. Alter extension, the spring 
member 54 returns to its position immecfiately dUe to its 
ptastidty, as shown in Fig; 5. 

After the use of the lancet assemWy 10, H is the 
position shown in Fig. 5. Since the pridong element 44 
is held in the hotter 1 6 and the Iqps 64 function as stops, ; 
the lancet structure 14 is not pulled out of the hoUer 16 
even when the lancet structure rs pulled along a direc- 
tion of the anow A*, as desGrt>ed above. So, the pridong 
element is not eiqposed outside and the used lancet 
assembly can be handled and disposed safely. In addi- 4 
tion. even when such an assennbly is interxled to be 

reised, it is inpossUe to do so since the spnhg mem- 
ber cannot be energized. 

DISCLOSURE OF THE INVghmON ^ 

In the prior art lancet asserr^ using the ttade as 
desoibed atxve, tf»e priddng member 44 is not 
shielded and a is exposed. Namely, the blade ed^ 44 

of the teoetsbrudure 14 incorporated into the holder 16 sc 
is not covered at all and it is exposed within the holder 
16. Therefore, each mcfivid^ fence! assentty in the 
position as shwn in Fig, 1 must be packed as a unit in 
a blister padoge or a resin made container, the wtwie 
of which has to then be ster^ed. This type of pacfcag- 55 
ing and its sterSzation are relatively expensive (the cost 
for the sterffization is proportional to a vohmne ffidUfing 
the padcage). 

As shown in Fig. 6. the lancet structure 14 is 



assembled by insertkig the exposed tilade 44 in the 
direction of the arrow into the lar^et body 46. Fig. 7 
shows the position ot ihe Wade 44 and lancet structure 
14 after the insertioa In order to assemble the lancet 
5 assembly 10. the lancet structure 14 is inserted into ttie 
holder 16 while the blade 44 is exposed as in Fig. 7. 
Therefore, a step is required in which the blade 44 is 
exposed cteng handSng (for exanple, a step in which 
the blade 44 is inserted to form the lancet structure 14 
w or a step m which the lancet stmcture 14 having the 
inserted Wade 44 is inserted into the holder 16). In any 
such a step, since the blade 44 is exposed, fts tip is 
likely to contact other object so that the edge tip wiB very 
Btely be daniaged or othenpwse Hijure said other object 
15 f'lther, the blade 44 is very Bkely to be contaminated 
with microorganisms such as a bactetia 

Other objects of the present mvention win be clari- 
fied according to explanations set forth below. 

It is an objed of the present invention to overcome 
» the problems just descrtoed above, and other problems 
which will be understood from the following desaiption 
of the present invention and preferred errtediments 
thereof. 

In order to achieve the above and other objects. 
!5 according to a first aspect of thepresent invention, there 
is provided a lancet assembly as described above char- 
acterized in that a priddng member of a lancet structure 
is covered with a resin so that the priddng ment>er of 
the assembly is not exposed prior to its use. Namely, the 
o lancet assembly according to the present invention 
comprises a holder and a lancet stmcture. The lancet 
structure comprises a lancet member having a priddng 
member and an ejector wNch ejects the lancet merrt)er. 
The priddng member is characterized in that a portion 
y which is to be exposed from the lancet menter if the 
absence of the resin is shielded with a resin shield 

fo the first embodiment of the f kst aspect the lancet 
merrt>er is characterized in that it conrprises a shielded 
pricking merrber in which the pricking mender is cov- 
' ered with the resin and a lancet body, and the Rector, 
the lancet body and the shiekled priddng ment)er are 
substantiaBy integrally bonded. 

to the second embodiment of the first aspect, the 
lancet member is characterized in that it cotrprises a 
sNekied priddng rnernber in wMch tt>e pricking mentier 
is covered with the resin and a lancet body, toe lancet 
body is sii^stantiaOy irtfegralty bonded to the ejector, 
and the lancet body and the shieWed priddng men*)er 
are separated from each other and have portions which 
mate together to form tight engagement with each other. 

to the tfwd embocfiment of the first aspect, the lan- 
cet merT4>er is characterized in that it conprises a 
sNeWed priddng niefT*)er to which the prcking merf4)er 
is covered with the resto and a lancet body, the lancet 
body is substantially integraffy bonded to the shiekled 
pricking de^. and the lancet body and the Rector are 
separated from each other and have portfons which 
mate together to form tight engagement with each other. 
to the fourth embodiment of the first aspect, the bn- 
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eel mennber is characterized in that it comprises a 
shielcted pricking mennber in which the shielded menv 
ber is covered wlh the resin and a laicet body, the lan- 
cet body and tfte shielded pricking merriber are 
separated from each other and have portions which 5 
mate together to fcxm tight engagement wHh each other, 
ahd the elector and the lar>cel body are separated Irom 
each other and have portions which mate together to 
ferm tight engagement with each other. 

In any entxxfimem ol the present invenlioo. it is w 
preferable that the covering (or shielding) resin is pro- 
vided with at least one notch at a position of the 
shieUed pricking mennber at which the res»i is to t)e 
broken as predetemmed so that the covering resin is 
easily broken when it is pufled alor^g an section dree- is 
tion ol the pricking member, whereby the prickmg menv 
ber is exposed with ease. This preferable embodiment 
ol the present invention is particularly effective in an 
eirbodvnent in whki) the pricking member is in the term 
bfablade. ^ ^ 

In any embodiment of the present invention, it is 
preferable that the covered pricking member corrprises 
two sets of slops atong its outside surface. The stops 
are positioned preferably such that an aperture of a 
hoUer through which the pricking member passes is 2S 
located between tfte two sets of the stops. 

In any of the abwe lancet assemblies according to 
the present invention, the holder used therein may have 
a stnicture which is substantially the same as that of the 
holder (or sleeve) of the Danish Design Patent or the ao 
U.S. Patent which has been descrft>ed in the "BACK- 
GROUND OF THE INVENTION- section of this specifi- 
cation. Simaarly, the lancet structure of the present 
inverftion may have substantially the same stricture or 
mechanism as that of the Danish Design Patent or the 35 
US. Patent except the shielded pricking menter and 
the relatk)nshy> between the ejector, lancet body and 
the sNelded pricking memt>er. 

For example, structures or mecfianisms in y^ndh 
the lancet structure is positioned and held m various 40 
sequence positions in the holder, the lancet body is 
elected, and the lance! struchre is held in the hokter 
after use (hamely. an efedor mecfianism in wfiieti the 
lancet assentify is operated inducing before and after 
use thereof) may be substantialty the same as those of 45 
the Danish Design Patent or the ua Patent Although 

there are the lf>s 68 on the inskie surfaces and the Gps 
62 on the outside surfaces of the actuator arms 60. at 
least either me%)6 68orthel|ps62are sufficient pro- 
vkled that the engaged lancet body 46 can be released so 
from the engagvig protrusion 34. For example, the %)s 
68 may be omitted. 

These features and other features of the present 
inventibn as weO as effects provided by those features 
wiRbeeas^yuxferstoodbythefoSowingdesciptkinof ss 
some preferred and Sustrative entxxSments ol tfie 
present invention and with reference to acconpanyhg 
drawings. 



BRIEF DES CRfPTtON OF THE DRAWINC^q 

Fig, 1 schematically shows a perspective view of a 
lancet assenWy 10 before use in which a lancet 
stnxiure 14 is incorporated into a holder 16; 
Ftg. 2 scfiematx:ally shows a front view of a posrtkxi 
«Fig. 1 inwhkrfionlythehokfer leisshownina 
cross-sectional view m order that a position of the 
lancet structwe 14 can be dearly understood: 
Fig. 3 is a schematic front view similar to the view 

shown in F»g. 2 wfierein the lancet structure 14 is 

disposed inside of ttie hokfer 16; 

Fig. 4 is a schematic front view similar to the view 

shown in Pig. 2 showing a positkm of the tocet 

structure 14 being efected tor use; 

Fig. 5 is a schematk: front view simiar to the view 

shown b Fig. 2 shewing a position of the lancet 

structure 14 after use; 

Fig. 6 schematically shows an exploded perspec- 
tive view of the lancet structure 14 before a blade 
44 has been mounted; 

Fig. 7 schematfoaHy shows a perspective view of 
the lanoet staicture 14 of F^ 6 after the blade 44 
has been inserted; 

Fig. 8 schematically shows a perspective view of a 
lancet structure of a lancet assentjly of the frst 
embocfimenl of the first aspect according to the 
present orYvention; 

Fig, 9 schematically shows a plane view of the bn- 
cet structure shown in Fig. 8; 
Fig. 10 schematfoaOy shows an exptoded perspec- 
tive view of a lancet structure of a lancet assembly 
of the second embodiment of the first aspect 
according to the present inventfon; 
Fig. 11 schematfcally shows an expfoded perspec- 
tive view of a lancet structure of a lancet assentily 
of the third embodiment of the f ffst aspect accord* 
ing to tf)e present invention; 
Fig. 12 schematically shows a perspective view of a 
positfonof Fig. 1 1 after assentling; 

Fig. 13 schematically shows a perspective view of a 
lanoet member which is used tor the lancet struc- 
ture of the lancet asserrbly of the thvd embodiment 
of the first aspect according to the present riven- 
tion; 

Fig. 14 schematicaBy shcwvs a perspective view of 
an ejector whfch is used for the lancet structure of 
the lancet assembly of the thiid errtxxSment of the 
first aspect according to the present invention; 
Fig. 15 schematically shows assembfing of the lan- 
cet assembly or the third embodiment of Ihe Fret 
aspect aocorcfing to the present invention: 
Fig. 16 schematicalty shows another assent)ling of 
a lancet sfructure of the third en*ocfimer^ of the 
frst aspect according to the present invention; 
Bq. 17schematicaByshowsa side view of a prefer- 
able embocfment of the lancet assentjly bi which a 
covered priddng member has a notch; 

Fig. 18 shows a partially cut-away perspective view 
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of the pricHng member off Rg. 1 7; 

Rg. 19 schematicaDyshOMfs a perspective view of a 
preferred ennbocfment of a lancet assembfy accord- 
ing to the preser4 invention hi which a covered 
prickvig member includes two pairs oi slops and an 
iwer haH portion off a holder is cut away so as to 
easily understand a position inside the holder; 
Fig. 20 shows a schematic perspective view simi^ 
to that shown in Tg. 19, wherein a covering resin is 
puBedofi; 

Fig. 21 shows a perspective view Ola holder which 
may be used for the lancet assembly according to 
the present invention; 

Fig, 22 schematicaBy shows a perspective view of 
another sector which may be used for the bncel 
assembly according to the present invention: 
Fig. 23 schemalicaDy shows a perspective view of a 
further Rector which may be used tor the lancet 
assembly acoordnng to the present invenlion; 
Fig. 24 schematicaRy shows a perspective view of 
another lancet member wtuch may be used for the 
lancet asserrWy according to the present ffTvention; 
Fig. 25 schematicaDy shows a perspective view of 
arxjther holder which may be used for the lancet 
assenrWy accorcfing to the present invert; 
Fig. 26 schematically shCMS a perspective view of a 
lancet assembly produced by asserrWing the mem- 
bers shcMm in Figs. 23 to 25 in wluch an ipper half 
portion off the holder is cut away so as to easily 
understand a position inside the holder; and 
Fig. 27 schematically shows a perspective view 
which shows assennbfing the lancet assemWy of the 
third embodiment according to the present inven- 
tion. 



PREFERRE D MODES FOR CARRYING OUT THP 
INVENTION 



In those drawings^ the numerals indicate the follow^ 
ing members: 

10: lancet assembly. 14: lancet structure. 16: holder. 18: 
cavity. 20: operang. 21: flange. 26: aperture. 30: charv 
net. 32: arm. 34: protrusioa 40: lancet ment>er. 42: 
i^ector. 44: priddng ment>er. 46: lanc^ body, 48: am 
50: pin. 54: spring member. 56: actiator. 58: base por- 
tion. 60: arm.62.64:lp.66:protmsion. 70: tapered sur- 
face. 80: channel. 82: covering resin, 84: covered 
(shteided) pridong menri>er. 86: convex portion. 88: 
concave portioa 90: notch. 92: First stopi 94: second 
slop. 96: holder and surface; 98: tip portion of oovermg 
res«nt 100: female meirber. 102: male mennber. 
104 J06: edge. 1 12: bottom portiorx 120: entanglement 
preventive metrter. 122: coil spring. 124: non-sfip 
member. 128: spacer member. 130: rft> member. 132- 
142: assembfing tool for lancet assembly. 144-148: 
assembling fine. 150: tapered portion, and 152: chan- 
nel. Throjghout the drawings, correspoivfing members 
or portions have the same numeral. 



Although the present invention wiS be described 
5 mainly vwth refererx:e to the preferred embodvnents. 
espedaDy an errbodment in which the priddng rnernber 
is in the form of the blade, the present invention is not 
linrttted to such an embodiment and applicable to the 
priddng member in the form of a needle. provUed that 
10 no substantiany adverse problem occurs. 

A lancet structure 14 ol the first embodiment of the 
f rst aspect accord»)g to the present invention is shown 
in the perspective view of Fig. 8 and the plane view off 
Fig. 9. In these drawings, the pricking member .44 (for 
IS exarrple. a Uade such as ttiat shovm exposed in the 
prior art lancet assembly as described above) is now 
covered or shielded with a reski portion 82. and thus is 
not vi5i)le in the drawings. Other features than this cov- 
ering or shield, the laricet structure 14 may be substan- 
20 tially the same as the lancet structure of the Danish 
Design Patent or the U.S. Patent which has been 
descri>ed in the above; the lancet structure 14 functions 
and effects provided by said other features are substan- 

tiaBy the same as those provided by such a prior art bn- 
25 cet structurei 

Formation of such a resin cover 82 may be carried 
out in various manners and any loxMvn suitable manner 
may be used. For example, a lancet structure 14 can be 
molded as a unitary element while the Wade 44 is held. 
30 ARematively. a cover part 82 having a cavity in the form 
of a sheath wito which the pricking member 44 can be 
inserted may be formed, and a lancet body structure 14 
csontaining the Uade 44 with its exposed edge portion 
may be separately formed l)efdrehand as described 
35 with r^ence to Figs. 6 and 7. The exposed edge por- 
tion ol the Uade 44 may then be inserted tfito the cavity 
of the part 82 and the part 82 may be secured to an end 
surface of tfie lancet body 46 by any suitable means 
such as ultrasonic welding or an ac»iesive to have a Ian- 
^ cet structure 14 as shown in Fig. 8. 

The resin cover 82 is preferably so fonned that its 
tip portion protrudes from the aperture 26 off tlie hohter 

16 when the lancet structure 14 is incorporated nto the 
holder 16 prior to use; whereby the protrucfing ^ por- 

45 lion of the resm cover can be easiy pulled using fhgers. 
For example, the resin cover in tfie embocfiment shown 
in Fig. 8 is of a relatively flat shape at ds and portion, on 
which surface steps are provided as non^p menter 
124. The resin cover 82 preferably has a portion along 

so wNch tensde strength is weakened to such an extent 
that the resin cover may be removed to expose the 
pricking member 44 by merely puffing the tijp portion of 
the resin cover 82. To provide such weakened tensile 
strength, the resin cover has a tNrvied section at a cer- 

S5 lain predetermined point SO that the resin cover is Rkely 
to be broken at that poinL 

For exarrple. the resin cover may be provided vrith 
a notoh. wtiich win be explained m detaB befow. 

When the pricking member 44 is covered wiih the 
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resin aver, the sharp tip (or edge) portion o« the prick- 
ing member 44 does not contact any other object upon 
»noorporation of the lancet stnjcture 14 into the holder 
16. As a result, the tp portion of the Uade wiD not dam- 
age other obfects anchor the tip not be damaged by 
other objects. 

In addition, since the pricking member 44 is not 
exposed, only the structure 84 inducfng tt>e pricking 
rnember 44 (covered pricking mennber) requires sterili- 
zatran and the cover 82 functions as a package so that 
Mvkkal lancet assentiBes need not be packed into 
stenle packages, greatly reducing the costs of packing, 
as we9 as sterlizing costs. 

Fig. 10 schematicaBy shovvs an expk)ded perspec- 
tive vieMf of lancet structure 14of alarKet asserTt)lyof 
the second embodiment of the first aspect according to 
the present invention. 

In the lancet structure 14. a lancet member 40 con- 
sists essentially of a lancet body 46 and a covered 
pricking member 84. The members 46 and 84 are sep- 
arate from one another and are provided with engagrig 
elemenis 88 and 86 YvNch couple the ment»ers 46 and 
84 together. As seen from Rg. iO. the lancet body 46 is 
integral vwlh the spring member 54. CorKretely. the cov- 
ered prickng member 84 includes an engagvig element 
86 at an erxi thereof (opposite to an electing direction) 
which has an overall convex shape (male portion). The 
lancet body 46 inchJdes an engaging elemenl 88 wNch 
comprises an overall concave shape (female portkm) at 

its end opposite tfie end connected to the spring mem- 
ber 54. 

More concretely, as may be seen from Fig. 10. the 
\aneeA body 46 comprises the concave engagffig ele- 
ment 88. and the covered pricking member 84 com- 
prises the convex engaging element 86 at its end (a 
base portion) which mates with the corx:ave engaging 
element 88 along a cfirection of the arrow C from an 
upper side downward (for example with press fitting). It 
is of course possUe that the convex engagmg etemeni 
and the concave engagbig element are exchanged with 
each other. As seen from the drawing, the convex and 
concave shapes of the engagang elements 86 and 88, 
respectively, are conrplementary to each other and cou- 
ple tf>e covered pricking member 84 and the lancet body 
46 together such that they can withstand a tensile force 
atong an ejection direction of the lancet body 46 (arrow 
B). For example, the lancet body 46 and the covered 
pridong member 84 may not be dtecormected t)y merely 
applying a force with or»e*s fingers. However, these 
members 46. 84 may be separated from one another 
upon appficatfon of a sufficients relative v&tical force 
appSed in the cfirection of arrow C. 

The engaging elements 86 and 88 may be in any 
conplemenlary forms pronded that the members 
indufing the elements withstand the force of the an^ow 
B and they are combined substantjaBy atong the direc- 
tion of arrow C to achieve Itie engaging relatioriship. 
GeneraBy. the engaging elements may be formed by 
coatxrang various sets of complementary concave and 



convex portions. 

In order to form a covered pricking member 84. the 
resin cover may be. formed on the pricking member 44 
to form a covered pricking member 84 by. for exanple. 
5 an ii^ection mokfing process. The cavities of metal 
molds may be arranged to provkle an optimal configura- 
tion of the covered pricking member 84 when the lancet 
body 46 is conntMned or mated therewith. 

For example, a portion of the covered pricking 
10 mennber 84. preferably an end portion (a base portion) 
86 ttiereof. may be so arranged that its configuration is 
suit^e for the conriection to the engagffig element 88 
of the lancet body 46 with any suitable manner such as 
press fittirig. snap fitting, arid optiorial ultrasonic wek^ 
15 or caulking thereafter Cm which case the lancet body 46 
cannot be separated from the covered pricking menter 
84 once they are connected together). 

n is also preferred that the configuratfon of the resm 
covered pricking menrt>er 84 is suitable for mechanical 
20 man^pulatfon or processing. For exanple. a partially 
wide configuration (for example, at an end portion) is 
advantageous in that the covered pricking meni>er 84 
may be easdy picked up using a mechanic^ chuck or an 
air chuck for the incorporation of the covered priddrig 
25 member 84 into the lancet body 46. 

This is in contrast to prfor art devices which are pro- 
duced by incorporating a metal (stainless steel in most 
cases) blade itself as a single memt>er into a lancet 
body. In as nuchas a stainless steel blade is sman and 
30 Bght (typically 2.5 mm width X 12 mm length X 0.16 nwn 
thickness and 0.28 to 0.30 g per Wade), it is more likely 
that a typical "picking up" means, such as the air chuck 
or mechanical chuck, vwxjkl faa to pick up a single blade 
(as in the prior art) than the inventive covered pricking 
35 member 84 when incorporating the Wade into the lancet 
body. In addition, it is more dWfoult to transport a blade 
for incorporation into the lancet body because the blade 
is fighi and magnetized, and, as a result, the blade vM 
not fall stably upon when released. 
^ *"aAfition. the only possWe manners as explained 
with reference to Figs. 6 and 7 by which the pricking 
member 44 could be cfirectly incorporated and con- 
nected to the lancet body 46 have been to use an adhe- 
sive or to partially heat-deform an obyective member 
« 0 e. the lancet body 46) . These manners arenot suita- 
ble for mass prodkjctiort 

fo contrast, according to the present oivention. the 
pricking member 44 is offered with resin to produce a 
separate covered pricking member 84. A portion of the 
so rnember 84 Is so (vridely) configured that rt is suitable tor 
picking ip. whereby its configuration becomes surteble 
for the incorporation onto the lancet body as described 
above. Thus, the covered pricking mem(>er 84 (the 
structure inducing the Uade) results in a more optimal 
55 size, a more optimal we^. cancellation of a nagnetfc 
force effect and a more suitable shape tor pidQng upt 
Iransferring. releasing, incorporating the covered prick- 
ing member into and connecting H to the lancet body in 
comparison with the use of a single blade itseff. As a 
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resuft. H IS possible to continucxisly incorporate the 
member 84 orito the lancet body 46 accurately and sta- 
bly using an automatic machine. 

Further, it is possiDle to use a manner to connect 
the resin covered pricking merrber 84 to the lancet body 
46 that is suitable for oontviuous mass production, as^ 
«or example, by press fitting, snap fitting, litrasonic 
wekfing or caulking. These manners are superior to the 
case in which the blade alone is incorporated with 
respect to connection accuracy and connection 
strength. 

With respect to the lancet structure of the second 
errtxxfiment of the first aspect accorc&Yg to the present 
invention, covering the pricking member with the resin 
and forming into a necessary shape as the covered 
pricking merTt>er 84 can be continuously arxi automatic 
caAy carried out in a dean room by endless insert hoop 
rnokfing and metal nwUs fabricated for the fomiation of 
the necessary shape as the lancet structure in the case 
in which the pridong mennber 44 is in the form of a Uade 
or by an automaticaBy inserting machine in the case m 
which tfie pricking member 44 is in the form of a needfa 
The possftxTity of the mass producticm and the reduced 
overaB cost are very important factors for devices which 
are used for mecfical treatments in high volumes. 

A lancet structure 1 4 of the third embodanent of the 
first aspect according to the present invention is shown 
in a perspective view in Rg. 11 l>efore connecting the 
elector 42 and the lancet mennber 40 and in Rg. 12after 
corinectvig tfieriiL As seen from these drawirigs. the larv 
cet structure 14 in the third embodiment corrprises the 
ejector and the tarx^et meirber 40 wfiich are separated 
from each other. arxJ tfie lancet mennber 40 comprises 
the pricking member 44 which is covered with resin 
(nannefy. tf>e covered pricking member 84) and the larv 
cet body wf^ is integral with the covered pricking 
member 84. Connection tTetween the Rector 42 and the 
lancet body 46 is achieved by snap f itting of a snap f it- 
\ ting female mennber 100 in the form of an overaD corv 
cave which is focated at the end ol the spring ment>er 
54 and a snap f itting male member102 in the fonn of an 
overaB convex which is focated opposite the connection 
to the covered pricking ment>er 84 of the lancet body 46 
with fating them afong a direction of the arrow D. 
Namely, the body 46 and the ejector have por- 
tfons which mate with each other (100 and 102). 

The lancet menter 40 and trie ejector 42 are sche- 
maticaBy shMm in figs. 13 and 14, respectively. As 
seen from these drawings, edges 104 of the female 
member said edges 106 of the male merrber have out- 
waidly t^>ered surfaces 104 and tnwardfy tapered sur- 
faces 106. respectively. wNch he^ fitting of the concave 
metrber into tfie convex member upon snap frtting 
afong a cfirection of the arrow D (in Fig. 1 1). Nam^. the 
convex memt>er 102 guides insertion of the corKave 
member 100. The female member 100 and the n^e 
member 102 are made of a plastic material, and it 
becomes possiile for the male member to pass ttvough 
an opening of the female member 1 00 since the open- 



ing is transienify enlarged dUe to elasticity of the plastic 
material, and the operirig returrrs to its original shape 
after passing. Mating with snap fitting may be poss2)le 
even with an extremely small force wt>en tapering 
angles and the material are properly selected. In the 
embodiment shown in Fig. 14. Bps 68 are omitted, but 
they may be present as described above. 

On the other hand, comer portions on surfaces 
opposite the tapered surfaces having the female mem- 
ber 100 and the male member 100 is of a substentiaify 
right angle. Thus, once the eiector 42 and the lancet 
mennber 40 are connected together vwth snap fittiig, 
such they are disconnected even thou^ a force is 
appBed so as to separate them from each other (for 
exanrple. afong a direction opposite the anow D) pro- 
vided that the force is not so large as a force which 
deforms or breaks the plastic material. The corner por- 
tions are not necessarily of a right angle, and those 
mennbers may t>e disconnected when a certain prede- 
termined force is acted. However, the material arxJ tt>e 
shape should be selected so as to ensure that the larv 
cet body 40 is not disconnected from the ejector 42 
when the lancet body 40 retracts after it has been 



2S Shapes of the female mennber 100 and the male 
mennber 102 are not particularly fimited and they are 
suToent if snap fitting is possSsle between them. For 
example, the lancet member 40 may indude the female 
mennber and the qeclor 42 may inchjde the nrale mem- 
30 ber. In the third embodiment as above, an cfirection 
along vifhich the ejector 42 and the lancet ment>er 40 
are assembled during the fornnation of the lancet struc- 
ture may be the same direction (a direction of the arrow 
D in Rg. 11) whfoh is achieved by rotating the assem- 
35 bling direction of the second embod&nent (a direction of 
the arrow C in Rg. 10) around an ejectvig cfirection. 

The assembling db^ection of the lancet assembly of 
the third embocfimertf has the toBowffig advantage: 
In order to produce the lancet assembly as a fmal 
fo prodod. the lancet structure 14 should l>e fitted into the 
holder 16. In the first and the second entxxSments. the 
lancrf structure 14 is fiomned beforehand outside the 
hoWer 16. and tf>en ttws formed lancet structure 14 is 
incorporated into the holder 16. In the thiid errtedh 
s menl. two features can be utifized: one is thai the 
assembTng direction of ttie lancet stmcture 1 4 (a dff ec- 
tion of the arrow Din Rg. 1 1) s u bstaritiafly corresponds 
lo a insertion cfirection of the lancet structure into the 
holder (a direction of the arrow A in Fig. 2); and tfie 
» ott>er is that connection of tfie Rector 42 and tfie lancet 
ment>er 40 is easdy achieved as descrft>ed above. 

As shown In Rg. 15. the lancet nr>enter 40 atone is 
frstly inserted into the holder 16 (afong a ejection of the 
anrow E) to achieve a position indicated with the anow F 
i fin tfie txjitom center). For easily underslOT&ig, an 
i43per half portion of the holder 16is cut away in Rg! 15. 
Thea depression of the eiector 42 into the hoWer 16 
along a direction ol the anow Q makes the lancet mem> 
bet 40 and the ejector connected with snap frtting as 
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shown 01 the right side of Fig. 15. When the depression 
is manually earned out. one can left a fee&ig of snap fit- 
ting. When the depression is carried out with a machine, 
since a certain cf stance by which the machine shouW 
depress the ejector 42 hnio the hoUer 16 can be 
obtained beforehand to conrplete snap fitting, the 
machne can depress the ^ edor 42 oiw the certain <fe 
tanca The thtid entxxliment does not requke to pre- 
form the lancet structure 14, but has an advantage that 
the lancet assembly accorcfng to the present invention 
is automatically formed by first inserting the lance! 
rnesrtxr km the hoWer, and then disposing and 
depressing the ejector into the hotter. 

The female member 100 substantially has the bot- 
torn member 112. However, the female ment>er 100 
and the male member 102 are so arranged that the 
same lancet structure 14 is produced whether the Rec- 
tor 42 is engaged with the lancet ment>er 40 along a 
cfirection of the arrow Das shown in Fig. 11 or the ejec- 
tor 42 is engaged with the lancet member 40 m a posi- 
tion n which me etedor is rotated by 180 * around the 
anw 0 from the posdion shown in Fig. 1 1 (namely, a 

posffibn in wf«ch the bottom portion 1 12 becomes a top 
portion). 

Such position of the lancet mennber 40 and the 
ejector 42 is shown in F»g. 16. TTieretore. no attention 
has to be paid to a front or back surface of members 
(retetrvetopaper surface of Fig. 16) with respect to an 
orientation at which the lancet member 40 is inserted 
into the holder 16 and an orientation at wWch the ejector 
42 is inserted into the holder 1 6. This leads to the follow- 
ing advantage: When the lancet assembfy 10 is assem> 
bled in the manner shown in Fig. 1 5. tfie lancet mefrt>er 
40 is inserted into the holder 16 (lor exanple. dropped 
using gravity) such that the covered pridong ment)er 84 
is directed downward with merely an attention to the 
Section direction, and no attention has to be paid with 
regard to the front side or the badi side of the paper of 
Fig. 15. This is also ^jpficaWe to the Rector 42 arxl the 
holder 16. This advantage leads to no detection of the 
orientation (namely. ff)e front side and the back skle) of 
the mennbers 16. 40 and 42 wtien automatically assem- 
fcWng IS cam'ed out As seen from Fig. 15, since the 
channels 80 have tapered portions 150 at their erxJs 
whtt open ipwarifly. merely d^oppwig the laicet me^ 
ber 40 guides the pins 50 into the channels 80. resulting 
in that the tancel member 40 is property positioned in 
the holder 16. 

It is. of course. possUe to form the. lancet structure 
14 outside the holder 16 as in the case of the list or the 
second entedvneni foBowed by incorporatng the 
strucbre into the holder 16. fo such case, the lancet 
s^uc^e may be fonmed atong a drection of the lancet 
^ectfon (the ariDw D) or tfie same direction as in that of 
the second embodiment (the anow C). 

When the covered pricking member 84 and the bn- 
cet body 46 are connected together as n the third 
en*o(&nent. the resulted lanc^ member 40 has a 
larger size than, for exanrple. the covered pridong mem- 



ber 84 of the second embodiment This leads to advan- 
tage that the lancet member 40 is easily pid^ up and 
incorporated into cttier member (such as the ejecta 42) 
upon assembfing. espedaOy automaticaJly assembling 
5 using a madwie such as an auto feeder. 

The lancet assembly of the third ennbodiment may 

be siijstantiaDy the same as that of the first or the sec- 
ond embodbneni except that the connection relation- 
ship b^ween the lancet body 46. the covered pricking 
10 member 84 and the Rector 42. The shown embodi- 
merts are diflerefH in a length of the ann 48 and the 
presence or absence of the 1^ 68. which are not sub- 
stantive. 

The lanc^ slmcture 14 in the second or third 
IS entxxfment comprised the separate covered pridwig 
member 84 or the separate elector. Thus, those sepa- 
rate members may be made of a dHf erent material from 
*at of tfie other part This has the loBowing advantage 
when functfons of tfie ejector 42 and the covered prick- 
20 vig member 84 are considered: 

The qector 42 oonprised the spring m&rtyef 54. 
which shouM have a spring property. The sprfrig prop- 
erty is referred to a property that when it is conpressed. 
rts leng^ (along the conpresston direction) is short- 
2S ened resulting kt accunulatfon of energy (a repellihg 
force), iand when H is released from the compressed 
concftion. its length transiently extends over its original 
length wf then returns to its original length with recov- 
ering its ori^ shape. A material having such a spring 
30 property kidudes plastic materials. Among Ihem. engi- 
neering plastic materials are particularly preferable 
such as a polyamide. a polybutylene terephthalate and 
a polycarbonate. When those engineering plastic mate- 
rials are used to unitary fonn the lancet body 46 and the 
35 covered prickmg member 84. the formation Itself is car- 
ried out Without any problem. However, even the notch 
K provkled at a certan predetermined point tor the 
removal of the cover resin by breaking the covered 
pricking member 84. a larger force is required than in 
^ tf» case in which general resins such as a polyethylene 
and a polypropytene are used, which may not be neces- 
sarily preferaWa In adcfitwn. although the pridong 
men4>er should be sterilzed usmg for exanple ay. the 
potycarbonate anwng the engineering plastics does not 
« necessarfly have suToent resistance agawistrfay. 

Considering the dbove breakage and ster^ation 
issues, more preferable material ndudes the polyethyf- 
ene material such as a hi^ density polyethylene or a 
tow density pofyethylene. Thus when the covered prick- 
so »^"»errt>€r 84 is fonned as me separate member using 
the polyethylene, those breakage and sterflizalioo 
issues are solved, tt is. of course, not necessarily desr- 
aWe to form the ejector 42 using such a polyethylene 

materal since its spring property is not necessarily suf- 
ss foentconparedwfth the fonnatfon with the eng»>eeririg 
plastic nnaterials as described above. 

On the other hanct the lancet body 46 may be non- 
probfenriaticaDy formed of the material virhich is prefera- 
ble far the sector 42 or the material which is preferable 
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•or the covered priddng merrtjer 84. Then, the second 
entKxJinient in which the lancet structure 14 is com- 
posed of the unitary structure ol the Jancet body 46 and 
the Rector 42 and the separate covered pricking mem- 
ber 84. or third embodiment m wtuch the lancet struc- 
ture 14 is composed ol the unftary structure of the 
lancet body 46 and the cohered priddng ment>er 84 
and the separate eiedor 42 is relaliveJy more advanta- 
geous than the f irsl embodiment in vvhich aD mefTt>ers 
are nrrade ol the same plastic material. 

Further, when the second embodiment is conpared 
with the third embocfiment. the covered priddng meiii- 
ber 84 is a separate ment>er and relativeJy smaS m the 
second enrtxxlirnent while, in the third errtecfimerit 
s^)arate and unitary lancet member 40 ol the co\fered 
pricking member 84 and the lanc« body 46, which is 
larger than the covered pricking niember 84 alone. 7>is 
makes handling (for example, picking up) of the member 
40 easier, so that the third embodiment is preferable 

sirice the productk)n and assembling ol the member is 



The second entxxfiment is rnuch easier than the 
prk)r art in which the exposed blade 44 is incorporated 
into the lancet body 46 as the Wade is. However, the 

third embodhnert « which the covered pricking member 
84 and the lancet body are formed as the integrated 
member is easier in its handling, sffvi the men4>er is. 
therefore, advantageous In the connection with the ejec- 
tor. In addition. His also advantageous that the connec- 
tion with the ejector 42 is not necessarily carried out in 
the holder b^ehand. 

In the forth embodiment of the first aspect accord- 
ing to the present inventnn. an ejector 42. a lancet body 

46 and a covered pricking ment)er 84 are separate from 
one another. Those members have the engaging mem- 
bers (86. 88. 100 and 102) which have been described 
with reference to the second and the third embodiments 
(namely, the ejector 42 includes the en*>ers 100. the 
lancet body 46 does the members 102 and 88, and the 
covered pricking meirtjer 84 does the mente 86). 
Those skilled in the art wiD easily understand the forth 
entecfiment based on the explanations with respect to 
the embodiments as desai>ed above When the forth 
enitoocftneftfisconyaredwithfteseco^ 

errbodnnerils. the former is riot so advantageous as the 
latters. However, conpared with the prior art as in the 
case of the frst embodhnenl. tfie forth entofiment is 
more advantageous in that the exposed pricking mem- 
ber 44 is not handled alone, but as the covered pocking 
member 84. 

tn any ennbodiment of the lancet assentjiy accord- 
ing to the presert inventioa it is preferable that a notch 
(a cU- OTtp po rtion) is provided in the resffi cover 82 at a 
predetenrmed breakfog position in order that only the 

cover 82 (siAstantiaHy in the form of the sheath), which 
cofers and projects the pricking member 44 of the bn- 
cel structure 14. can be broken and removed just before 
the use of the assembly 

The term "notch* as used herein is intended to 



mean a weakened portion (for exOTple. a cuI-bHo por- 
tfon or a cut-away portion) of the resw> cover which per- 
mits the resin cover to be broken at a predeternined 
positfon i4)on the application of a force atong an 
5 two cfirectfon of the lancel body 46 having the pricking 
"member 44 (for example, the arrow B in Fig. 10). Con- 
cretely, a notch may be lor med by partially thovmg a 
portfon d the resin cover 82 (namely, by provicSng a 
neck portion to the cover resin). More specifically, a ti- 
ro shaped or V-shaped cross sectional portion is fornied at 
an intended break position of the resin cover 82 (so that 
such a portfon has a reduced thickness) m the pre- 
ferred errbodsments. the metal moWs are so ananged 
that the notch fe simultaneously formed wrhen the cover 
15 resin 82 is nx)lded. or a sharp blade is used to cut a 
rwtch into the resin cover 82 after molding the resn cov- 
ered pricking member 84. ft is of course possWeto form 
the notch upon mokfing and to then further cut nto the 
notch. 

20 An entxxUment in whk;h the resin cover conprises 
notches is shown in Rgs. 17 and 18. which schemaln 
ca«y show a side view and a perspective view, respec- 
tively, of a resin covered pricking member 84 of the 
second entxxfiment according to the present foventfon 
^ On Fig. 18. the member is shown partiaBy cut away to 
show the position of the pricking ment)er 44). As seen 
from Ftg&, 17 and 18. the pricking member 44 is rotated 
by 90"arowd an axis atong fte ejectfon directfon as 
compared to the position of the prickkig member 44 
30 shown Bi the prior art lancet assembly of Fig. 2. The ori- 
enlatfon of the pricking member 44 shown in Figs. 17 
and 18 is preferable in order to provide a compact con- 
stnK6on of lancet ^emWy. but other orientations of 
the pricking niember may be possible. For exanple. the 
35 orientalfonasshowninFig.2maybeenptoyed. 

As clearly seen from Figs. 17 and 18. the notches 
90 are formed at the predetermined break position of 
the resm cover 82. The predetermined break position 
may be any proper positfon of the resin cover, provided 
40 that breaking the resm cover 82 exposes at least the tp 
portfon of the pricking member 44 . At least one notch is 
formed into at least one of the opposing main (front and 
back) surfaces of the cover, which notch is usually per- 
Pe«ficuiar to the section direction of tfie lancet stmc- • 
45 tore. In a pr^ed embodiment the notches 90 me 
formed on the both surfaces of the reski symmetrically 
to the prickfog member 44 as shown is the drawings. 
Usually, ft is suitable that the notches 90 are fbnned 
near the lancet body 4a The provision of the notches is 
so appBcaWe to any embodimem of the present invention 
desorbed above. 

The notch 90 is preferably formed uswig a tool hav- 
ing a sharp edge (tor example, a razor blade) after the 
resm cover 82 has been molded around the prickfog 
55 member44. Adepthof thenotch90rd-inF^i7)is 
controBed so that an end (or a bottom) of the noteh 90 
does not reach the pricking merrier 44 whkrfi has to be 
sirely kept fo a sterile cooditfon just prior to use. Thus 
the slerie condftion of the shiekJed Wade 44 is assured 
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pnor to use of the assennbly. 

A practical tWcfcness m Fig. 17) olihe resm 
coirer 82 whkii confers the prickHig rneiTt>er 44 is 
range of about 1.4 to 2.0 mm, and it is thus suTidenl 
that the depth of the notch rd* in Fig. 17) is n the range s 
of about 0.3 to 0.4 nrm It has t>een confmned experi- 
mentaUy that the prowsion of the notch, in principle, 
makes the break strength of the cover sharply decrease 
regardless of the depth of the notch when any resin is 
used for the cover 82. lo 

Although the notch may be formed by the metal 
molds upon the mokfing as descnbed above, the effect 
d the prokoskm of the noteh is more pror>ounced wfien 
the notch is formed with the tool after nxikfvig. 

The ^fect of the notch of the present inventk)n is 
descrbed above is preferably achieved when the prick- 
mg ment>er 44 is in the form of the blade, namely when 
the prkiong member is thin and its cross sectfon is siJb- 
stantiaSy rectangular. 

bi a pnor art lancet assembly using the pricking 20 
member in the form ol the needle, a resin made menv 
ber 82 cap protecting tlie needle can t>e renxT^ from 
abodyby twistBrigitjustbeforeusesoas totxeak the 
resin. Such a prior art neecfle type larx:et is so config- 
ured that a "neck portion* is provided at an intended 2s 
break position to easily break the resin by twisting the 
capi 

Such a 'neck portjon" can be regarded as a kM of 
•notch*. The "neck portfon" corresponds to an embodh 
mem in wliich a phjrality of the "hoteftes* are provkled 30 
around the cover resn. and preferably to increasing the 
nunnber of the notches. whk*» leads to prot^ision of a 
Sitetantiaily perpheraf recess (channel) around the 
resin cover. The notct>es are provided on at least or>e 
side of the prickmg member and preferably on opposNig 35 
sides thereof whether itie pncking member 44 is in the 
form of a needle or a Wade. There is. thus, no problem 
in the provision of more notches, and particularly in the 
needle type pridong member, three or more notches 
may be provided around the resin cover. In the entxxfi* 40 
men! shown in Rg. 13. a lancet member 40 of whfoh 
pridwig member is in tfie form of a needle and a chan- 
nel 90 is provided around a whole per^ihery of the resin 
aver 82 just near the cormectfon at wWch the resin 
cover 82 is connected to the lancet body 46. In such 4S 
case, the resin can be broken by picking and twistmg a 
t^ portion 98 of the resBi cover 98. Therefore; in order 

that such twisting is made possUe. stops which wa be 
explained t>ek>w are omftledL 

Since the cross section of the Wade in a Wade type so 
lancet assembly is not circular but rectangular (a typical 
cross sectfon i52.5 mm widtt) X 0.16 mm thickness), it is 
tmpossisle to twist the cover resin around the Wade. 
Accordingly, it is inpossWe to twist the assenWy in 
order to break the resin as in the case of the neecfle type 55 
lancet assembly Therefore, in a Wade type lancet 
assembly, it is esser^ that the user be aWe to easOy 
break the resin cover at a predetennined break position 
and pul off the shealh-fike resin cover in a mamer other 



than twisting the resin cover, and the provisfon of the 
notch is very effectiva 

In the case of the r^eecfle type larM;et assennWy, 
since it is saxJ that a force to Ixeak and pull apart the 
resin cover 82 (a tensile force atong a direclfon of the 
anowBinFig. 10) is in the range of about 0.3 to 0.5 kg 
after twisting, the predetermined standard force 
required for breaking in a Wade type lancet assennbly 
wouW optimally be at snfnaar force leirels- 

In order to achieve such a predetermined force for 
breaknng the resin cover, the inventor produced the 
Wades from a stainless steel plate and metal moWs for 
injectfon moking of the covered pridong mentes ml 
used them to procfoce some kinds of the Wade stnjc- 
tures which were coined vwth a polyethylene resin 
while inserting the blades (size: 0.16 mm thk:kness X 

2.5 mm width X 12 mm lerigth) insides the moWs (i.e. 
oovered pricking member 84). The Wade structures 
were then tested. The inventor has found that resin cov- 
ers in which the notch 90 was formed at the predeter- 
mined break potnt (see. for example. Fig. 17) ffi a region 
adjacent to the engaging element 86 using a proper tool 
(a razor Wade of which edge was Wunted was used 'm 
the tests) required a less force for breaking. 

For the tests, four types of the resin covered prick- 
ing members 84 were produced. Two types had two 
notches, one each provkled on an upper side and a bot- 
tom skJe of the covered pricking men*er, which were 
molded at predetermined Ixeak positior« using the 
metal molds: the thicknesses of the neck portion, includ- 
ing the Wade thickness (i.e "!-2dl. were 1.2 mm and 

1.6 mm. respectively- Iwo types had two notches, one 
each provided on an upper side and a bottom skje of the 
pricking member, whfoh were cut into the moUed resin 
at the predetermined break positfons using a razor 
Wade fte. rx)tches were not mokfod into the resin 
cover); the depths *d* of the notches were 0.3 mm and 
0.5 mm. respectively. The cover resin used was a linear 
low density polyethylene. The thxJa>ess "f of a portion 
of a resin covered pridong memt>er without the noteh 
Oncfoding the ttvckness of the Wade) was 2.2 mm as a 
whole. A thx*ness of the cover resin which is per- 
pendicular to the thickness T and also perpendfoular to 
the section direction (see Fig. 18) was about 014 rrwn at 
the notches 90. A tensile tester was used to measure 
the force requff ed to break the resin cover. 

(Test Results) 

TEST (1): Each resin cover having molded notcftes 
was broken at the notches. The average force 
req^ed to break 10 pieces was about 1 .8 kg for 1.2 
mm neck thk*ness, and about 2.0 kg for 1.6 nvn 
neck thicknesa 

TEST (2): Each resin cover havmg notches cut in 
the moUed part usffig a razor Wade was broken at 
the notcftes. The average force requred to break 
10 pieces was in the range of about 0.3 to 0.4 kg 
and there wras no dear dependency on the depth of 
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the notch. 

TEST(3):WhenashaOow(orsh(yt)rifl(0.1 toO.2 
rm n length) was fcirmer formed at tt>e notch 
which had been kxmed on the mokfing using a 
razor blade; a force required for the break was 
reduced to 0.25 to 0.3 kg. 

TEST (4): The tensde tests were carried out without 
the fiormation ol the notches. In the tests, the resin 

was stretched or broken at a position which was nol 
indented. 



From the above resutte, it has been found that the 
fiormalion of the notch(es) at the predetermined break 
posiSon is very ^fec^. that the notch formed with ^ 
razor blade is more advantageous than that formed dur- 
ing the mokfing (namely: a sharper notch is particularty 
effective), and espedaBy that the &ck3S6omd notch for- 
mation after the mokfing with notch fc)rmatk)n is more 
effective. 

Thus» it has been corfirmed that by usvig a prcper 
tool to form a notch at a predetemiined break position of 
the Uade structure in a premoMed resin cover, wtiere 
the notch has a depth which does not adversely affect 
the sterite conditton of the blade member, the blade can 
be tightty sealed and the sterBe concfition of the blade 
can be kept just before its use, and the Wade resin cover 
can be pufled away with a relatively smaO force. 

The material for the resin cover is not finrvted to a 
polyethirlene (PE) resin. An ABS resin, a polyarrede 
(PA) resin or copolymers of these polymers be 
used. However, the potyethyterie resin is particularly 
preferred. 

The depth of Ihe notch may be selected depending 
on the material used, especiaBy its strengttv 

In any embocfiment of the lancet assennbfy accord- 
ing to the present inverrtioa the resin cover 82 shiekfing 
the prickmg member 44 preferably comprises two paks 
of protrusions as stops. These stops are particularly 
useful when notoh(es) is provided on the resm cover 82 
so as to easily break the resm. 

The resin cover 82 is Ekely to be broken and pulled 
away from the resin covered phcking member 84 atong 
the notch ckie to the noteh on the resin cover, ki order 
that the sheath^ resin cover 82 is not easdy removed 
from me lancet body 46 until it is puBed away for the use 
of tlie lancet assembly, the pairs of tf>e stops (the fwst 
pair of the stops 92 and the second par of stops 94) are 
provkfed on proper posilfons oulskie the resni cowed 
prkidng mennber 84 as shown in Fig& 19 and 20. These 
two pairs of the stops also lunctfon to hokf the sheath 
member 82 n place and keep such a positfon dlvvig 
final irvoipwatfon of the assembly. The mtxMJktHn ta 
shown In Figs. 19 and 20 use lt>e larx:el structure of the 
second enAxxfiment of tf>e frsl aspect accordang to the 
present invention. 

Further, these two pairs of the stops also h«x:tion 
as an ffxficator whkii shows whether ornot the sheath- 
IBce restn cover 82 is in place (namely, wtiether the resin 
cover 82 is properly connected to the lancet body 46) 



and thus wti^her or not the prfcWng meiT*)er 44 
remains ster9e. 

These protrusions are preferably in a double pair 
fomnatfon (i e the first row stops and the second row 
5 stops) as show in ttie drawings v4Bch are ger^erallypro- 
trusfons from tfie resin cover member along a cfirectfon 
perpencficular to me eiectfon directkm of the lancet body 
46w and by posifiormg the end surface 96 of the hoUer 
16 between the first and the second rows of the protru- 
w sions, the stops 92, 94 prevent the sheath-like resin 
cover from unduly being depressed into or puHed out of 
the hokter 16. (As a result, the sheath-Bce resin cover 
82 is prevented from being unduly broken at the notch 
portfoa) The Wrkfih of the stops (i.e. the cfistance 
T5 between the outermost ends of the respective pars of 
prolrusfons) m each of the First row and the second rows 
is larger than the wkllh of the aperture 26 provkfed 
through the end surface 96 of the hoWer 16. For exam- 
ple, when the wkfth of the aperture (W3) is 4.8 mn\ the 
20 wkllh c< the Ftst stops (W,) is in the range of about 4.9 
to 5.0 nwn, and the wktth of the second stops (WJ is in 
the range of about 5.4 mm (see Rg. 20). Since the resin 
is resffienl, the first stops 92 can pass through the ^)er- 
ture 26 when the lancet stmcture 14 is incorporated frito 
25 the hokter 16. The fwst stops 92 protrude through the 
apertire 26 with a force required tor the arms 48 of the 
lancet body 40 to abut against the engaging protrusions 
34 by depressing the lancet stniclure 14 into the hokter 
16 in ttie first, second or forth errtxxfenent. or protrude 
30 through the aperture 26 by dropping down the lancet 
member 40 into the hoWer 1 6 or depresskig the ejector 
42 there after to ach^ press fating. The second stops 
94 can also pass through the aperture 26. as shown ki 
Fig. 20, when the resin cover 82 is removed just before 
35 the use of the lancet assembly. The prolrusfons are so 
shaped that their wkfths decrease atong the ^ectfon 
directton of the pricfckig ment>er 44 so that the pndksng 
menr4)er 44 cannot be reversftily depressed into the 
hoWer 16 once the protrustons has l>een oulskJe the 
40 hokter 16. 

The provision of the protrusions results in the fc)l- 
fowing three efiects: 

Ftrst since ttie provisfon of the stops substantially 
Fa tf>e tex^et structure 14. in partfoiiar tfie covered 
45 pncking member 84. in a positfon as shown in Fig. 19, 
the protrusions prevent accktental breakage of the 
shealh>Eke resin cover 82 at a posilton (or portion) of 
ttie notch 90 such as may result from various stresses 
(such as a force to pul out tl>e covered resm of the 
so hokter. a force to twist the covered resin or a conposed 
force thereoO continuously appfied to the covered pnck- 
ing ment>er 84 (toring transportation of the bncet 
assen*)ly 10. bri this way. the sterile conditton of the 
prfoking member is stably and reacfily maintained. 
55 As seen from the Examples set forth betow. one 
hundred sets of lancet assemblies were produced 
aocordmg to the present inventkyi. and 25 pieces per 
batch were placed in a paper box. which was then 
placed in a pan of an litrasonk: bowl teeder. The bowl 
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feeder was contkuously operated for one week and 
none of the resin cxwers 82 were broken or removed 
from the lancet structure^ and aB the pieces were nor- 
wsd. 

Second}/, the stops visually incficate whether or not 
the sterile arxJ normal corvfition of the priddng merr<>er 
44 has been maintained prior to use. 

When orrfy the first stops 92 are exposed outside 
from the holder end surface 96 and the second stops 94 
are inside the holder 16 so that they cannot be seen 
from the outside (as shown in Pig. 19). the resm cover is 
b place (namely, the assembly is intact) so that the 
resin cover has not been broken at the notch portion 90. 
whereby the prickmg mennber 44 is kept sterile normally 
and safely (thus, since the lancet asseni^ly is intact and 
safely in the sterfle concfition. it can be used tor the 
usuial application). 

When the first stops 92 are not exposed outside the 
holder 16. such a position of the slops means an 
inproper incorporation of the lancet assernbly and such 
an assennbly should not be used. 

Further, when the first stops 92 and the second 
stops 94 are botfi exposed outside of the hoUer 16. 
such a position of the stops indicates that the resin 
cover 82 may be broken at the notch portion 90, which 
incficates that such a lancet assembly shouki not be 
used. This is dear from Fig. 20. 

Therefore, the user should only use the lancet 
assembly in which the frst stops 92 atone are exposed 
from the aperture 26 of the hokfer 16. Also during 
inspecfon of productton of the lancet assentilies in the 
factory, a detective assembly can t>e rejected by means 
of the firsl stops as the incficator. 

Since the structure containffig the prickkig ment>er 
44 is contained wilNn the hokter 1 6 in the present lancet 
assembly, visual ot)servation is impossible to check the 
presence of the break at the notch portion. As a result, 
the presence of the incficator as descrbed above is very 
inrportani n that H visuaBy indcates whether or not the 
blade is safely and normaSy protected. 

With respect to the blade type assembly, when the 
force required to cause the second stops to pass 
through the holder aperture is larger than the force 
required to t)reak tt>e resin ccvier at the notch porfon. 
desirable results are obtained. To produce such an 
assembly, the depth of the notch (a force recced for 
the breaK) is selected first, then tfie size (fri partkaJar. its 
width) d tf»e hoWer aperture, and then the size par- 

ticular. its wkflh) of the second stops relative to the aper- 
ture are made larger stepwise to determine an optvnal 
size (La an optml resistive force on passing through 
the aperture) of the second stops. 

Thirdly, the second stops prevent the sheath-fike 
resin ccver from being twisted in error. 

As a general example for the stops and the aper- 
Uffe; when, tor example, the height of the hokier rade ( 
namely, the length of the inside of the hokier perpmfc- 
ular to the Qectfon direction of tfie lancet structure and 
also perpexficuhi to the wkfthdrrectfon of tfie stops) 



4.3 mm and lite stops wkJlh is 5.4 mm. the covered 
prcktog member 84 cannot be twisted (or turned) in the 
hotoer 16. This means ttiat even though the user in enor 
tries to twist the covered prkJung member 84 so as to 
5 remove it the member 84 is never twisted in the hokJer 
16- TT»s prevents serious defects such as bending and 
damaging 0* the prkJang ment)er 44 and also the break 

of the cover resin 82 due lo unduly forced twisting of the 
member 84. 

10 hi any embodiment accofdnxr to the present inven- 
tfon described above, the hokler 16 used for the lancet 
structure may be sut)stantially the same as the hotoer 
16showninFi9. 1.whN:hhoUer is shown atone in Fig. 
21. 

^ any ennbod»nenl of the present inventton 
descri)ed above, the etector preferably has an entan- 
glement preventive means. The means is a ment>er 
whfoh protrudes from the arms and/or the base portion 
of the Q'edor riwardly therefrom, and the means of a 
20 certain ejector functions to prevent 1he arms of other 
ejector andAor the arms of other bncel body from enter- 
ing the inskJe space of sakl certain ejector and entan- 
gfing with arms of sakl certain ejector, namely the 
nr^eans prever^ a ptoraBiy of the ejectors and/or the lan- 
25 cet txxlies from being in an intertocked conditton. The 
entanglement preventive means is. for exanple. in the 
torm ol a flap portton 120 which protrudes from the 
anns 60 of the ejector 42 toward inside thereof, as 
shown in Rg. 11. fo the slx>wn embodiment, the entan- 
30 gtement preventive means 120 KxAjdes a wave-shaped 
portton whk:h conesponds to the wave-shaped portton 
of the spring member 54 and whkii is separated from 
the spring member 54 by a dearaiKe so as not to inter- 
rupt the conpression of the spring member 54. Such 
3s entartgiement preventive means dose the space instoe 
the ejector 42 as much as posstole. and its shape is not 
partfoularly limited. However, it has a portion of whfch 
shape is sknlar to the spring mefvbef 54. Any other 
shape may be possible provkJed that the means prevent 
^ the entanglement- 

to the embocfiments acconfing to the present toverv 
tton desatoed above; the ejecting means is conposed 
a unitary member of the arms, afthough the base por- 
tions and the spring means, the spring means may be 
45 replaced with a sprvig in l»ie torm of a coa, whch 
emborfment is shown in Fig. 22. fri the entoSment 
shown to Fig. 22. the spring 122 is connected to the 
base portton 58 with a proper meare. and the spring 
comprised a female merTt>er 100 at the other end. 
50 whch is connected to the lancet body. The entxrfmeni 
shown on Fig. 22 has an entanglement preventive 
means 120 is to the form of a rectangular fbp wtvch pro- 
trudes toward ttie coil spring. 

to the embodiments according to tfie present inven- 
55 tton desCTfced above, the hokter 16 and the lancet 
stmcture 14 (exdudtog the sprtog member) is of a sym- 
melrtoal shape in an upper half and the tower half 
respect ta lor example, the center tine (X X) in fig. 9. 
However, they are not necessardy of the symmetrical 
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shape Ry exanple. at least the tpper or tower ha)f hav- 
ing the engagemert. the stop and the efection treat- 
fnents with the presence of the spring merrt^er 54 can 
operate as the lancet assembly 10 as deserved above. 
An Rector 42. a lancet mennber 40 and a holder 16 of 5 
such entxxf men! are showm in Figs. 23 to 26. 

As seen firom those d^avnhgs^ the lancet asseirtily 
of such errtofiment can conposed of an ejector oxiud- 
ing a single arm 60 having Eps 62 and 64 and a single 
arm 60* without alp and a lancel mennber 40 induct 10 
a lancet body 46 which has a sin^e arm 48. In such 
embod&nent, the tx>lder 16 may comprises a sir^^e 
channel on one side as shown in Rg. 25. which should 
have to coirespond to ttiose menters 42 ml 40. 

Rg. 26 shows a perspective view of the lancet 15 
assembly 10 accoRfing to the present irwention formed 
by the connbmtion ol the ejector 42, the lancet ment)er 
40 and the holder 16. In Rg . 26. upper half of the holder 
are cut away so as to understand a position of tf>e Rec- 
tor and the lancet member. 20 

Rg. 27 schematicaJty shows an assenting method 
of the lancet assent)ly of the present inventioa in which 
the lancet asseitfcly of the thrdembod&iientfe shown in 
the perspective views fan connbinafon of side views from 
the right ends thereof (when observed from the right 2s 
end of the peispective view). The sectors 42 are 
aligned and ad|a(^ to one another along the Bne 144 
whfle they are sandwiched Ijy the assembSng tools 1 32 
and 134. The lancet mefT<>ers 40 are afigned axJ sepa- 
rated by a predetermined space along the fine 146 wh0e 30 
they are sandwiched by the assembling tools 136 and 
138. The holders 16 are afigr^ed aixl ac^acent to one 
another along the fine 148 while they are sandwiched by 
the assembling tools 140 and 142. Each assentiling 
tool of the front side are shown cut away so as to under- 3S 
stand inside positions. 

As seen from Rg. 27. the sector 42 is supported by 
the tools 132 and 134 while its ra^s 130 are located 
within channels 152. spacer mefTt>ers 128 function to 
separate the ejector itself by a pred^ernrvned space (in 40 
an ac^xning condition of the spacer members 128) so 
that separation pilch of the sector corresponds to that 
of the holder 16 aligned along the tower fina A scpara- 
ton pftch of the nwfcfle fine 146 has been changed 
beforehand so that it oorresporvl to the prich of the 45 
holder 16 atong tfie lower fine 146 as in the lancet mem- 
ber 148. The presence of the spacer memb« as 
descrft»ed above, merely po si tiongig of the ejectors 42 
in the ac^onng concfifon of the members 140 is suffi- 
cient, which leads to imecessary change in the sepa- so 
ration pitch which is required along the fine 146 of the 
lancet member 40. 

Storting from ttie shown position, the lancel men)- 
bers 40 are fvst dropped down into tfie hoMers 16 by 
opening me tools 126 and 138 of the fine 146. Then, the 55 
fine 144 is towered toward the frie 148 so that H 
depresses the qectois 42 into the holders 1 6. wh^eby 
the lancet assennbfies according to the present inwer>- 
tion are formed with snap fitting of the Rectors 42 and 



the target members 40. 

to the second aspect, the present invention pn>. 
vides various parts for the formation of the lancet 
assemblies descrft>ed above, for example, the larx;et 
nDember. the covered pricking menper. the lancet struc- 
ture, the qector and the holder. Explanations descrtoed 
akxnfe are referred to for detafled descriptions of those 
parts. 

EXAMPIFS 
Example 1 



Metal molds for the holder (to moW one piece), 
metal molds for the lancet member and the ejector (to 
mold one piece) and metal molds for the covered prick- 
ing member 84 (to mold ei^t pieces), namely, the metal 
moWs tor molding sufcistantially the same men^^ers ^ 
those in Rgs. 16 and 10 were l^)ricatedl and ail the 
members motoed by the metal motos were substantiaVy 
the same as the holder and lancet stojcture shown kt 
Rgs. 16 and 10. 

The lartce! structure was so arranged that the cov- 
ered pricking member was press m to the lancet sfruc- 
ture (see Rg. 10). 

As to the materials used, an ABS resin (Toyorac 
#500. commerdaJJy available from Toray fridustries. 
Inc.) was selected for the holder 16. a polyacelal resiri 
(of a copolymer type) (Tenac #4520. commerciaDy avail- 
able from Asm Chemical Industry Col. lid.) was 

selected for the lancet member and the ejector (40 and 
42) and a finear fow density polyethylene resm (#AJ 
5380, commercially available from r«tsui-NSsseki Poly- 
mer Ca. Ud) was selected for the ccvered pricking 
mefTt>er 84. 

For the Wade, stainless steel 440 A (commercially 
available from Wtachi Metals. M., 0.I6 n»n thickness) 
was selected. A transfemng mold and a stanping out 
mokf (for one piece) were fabrfoated aid blades each 
having a predeterrnned shape (not separated and con- 
nected to a carrier) were produced using a pressing 
machine (ten-ton type). An edge portfon of the Wade 
was then ground and abraded by means of a Wade 
grinder. 

The metal molds for the hoWer were instaBed on to 
a horizontal iniection mokter (forty-ton type, commer- 
daffy avaaaWe from ffesei Plastic Industrial Ca, Ltd.). 
and the hokfers were produced using the ABS resin! 
The metal molds for the lancet member and the ejector 
were similarty instaOedw and the lancet meni>ers and 
toe Rectors were produced using the acetal resvL 

Then, the metal molds for the resin cover ed pricking 
merrber were instafied onto a vertical mrection mokler 
(thirty-ton type, commercially avaS^e from l^ssei 
Plastic Industrial Co. Lto). and the blades (eight 
pieces) connected to the carrier were inserted toto the 

molds, so that the resin covered pridOTig men*efs were 
obtained using the PE resia After the mokftig. notches 
having a depth of 0.3 to 0.35 mm were provkled onto 
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bom sides o4 porlx)ns the connectkw of a con^ 
engaging portkm of the resin coined prM 
to the sheath mennber with a tool containing a razor 
blade (the no*ch dxi not reach the pricking member). 
Then, the resin covered prkkrng members were sepa- 
. rated from the carrier to have irxfividual pieces. 

One hunAed of the holders 16. me lancet members 
40 and the Rectors 42 and the resin co^ed priddng 
members 84 each were thus produced. 

The aboire moldSng processes were conventional 
iniedion molding ones knd no spedlic technique was 
required. 

Firsdy, the resin covered priddng member 84 was 
connected to the lancet body 46 by means ol press nt- 
ting using a bench pressing mactine k> form the lancet 
structure 14. The lancet connected structu^e was then 
inserted into the holder 16 through me opermg 20 by 
inserling such that a tp portion 98 of the resvi covered 
prkinng merife 84 was in the holder 16 fvst The in^ 
tion SseH w« snnomiy carried out sirm a cut away por- 
tion was {ormed at the tip 98 of the resin covered 
pricking mefTt>er for easy reception (for exanpTe. as 
shown in Rg. 1 0) and guiding channels 80 were formed 
inside the holder so as to guide the lancet structure 
(thus, the lartcet structure is automaticany controBed to 
have a predetermined orientation and attitude). 

fri the .enmples^ as the lancet structure 14 pro- 
ceeded ahead inside the holder, the first stops 92 of the 
resin covered priddng member 84 coitacted the end 
wal 96 of the holder having the aperture 26. Although 
the widm of the frst slops is larger than that of the aper- 
ture the first stops easity passed through the aperture 
26 SBKe the resin of the stops was the PE arxl me 
tapers tor the easy reception were provided to the stops. 
Then, the arms 48 of the lancet structure abutted 
agakist the engaging protrusions 34 provided along the 
side surfaces o* me holder, and stopped proceeding. In 
this positioa the second stops 94 were not exposed 
from the end surface 96 of the holder, but were hekl in 
the predetermined posSon in the holder (as shown in 
Rg. 13). 

In sudi a position, the inventor tried to force the 
resin ccvered priddng member 84 into the holder 16, 
and corfirmed m^ it was impossft)le to do so sr)ce the 
frst stops 92 had the ineversi3le shape which does not 
aBow retraction nto the holder 16. Thus^ me fvst stops 
92 fundion as explained above 

Next n order to have the lancet to be ready to use; 
the holder 16 was hM t)y the left hand and tp portion 
96 of the resin covered priddng member was pinched 
using two fingers of me right hand, and men the tp por- 
tion 96 was puOed. The entire resin cover 82 was puOed 
out of the hokf er 16 wdh a feefing of the second stops 94 
passmg through the aperture 26. The resin cover 82 

was broken at the notch as predetenrwiedL (The lancet 
body d the lancet stmcti^e 14 did not move when the 
resin cover 82 was removed since it was heU by 
engagennent of the protrusions 34 wfth the arms 48). 
Thereafter, when the lancet structure 14 was hir- 



ther depressed into the holder 16. the engagement con- 
dition was released so that me lancet mentjer 40 
Onduding the blade) was ^ected. THs Section process 
»«s recorded using an uftra-high speed VCR (video 

5 tape recorder) and men the election was checked l>y 
playing back the vidfeo tape. Thus, it has been con- 
Hr med that the Wade was property exposed through the 
aperture 26 to the outside and men properly returned 
into ttie inside of the holder. 

10 The sanrples used in the above exanples had me 
bBowing sizes: 



15 



20 



Resin cover tWckness (at notch): 1.5 mm 
Resin cover widm (at notch): 2.5 nwn 
Noteh depm (each of the both skies): 0.3 to 0.35 
mm 

Holder aperture (26): widm (W3) 4.7 mmx height 
3.1 mm 

HoWer inside height: 43 mm 
Widm of frst stops (Wi): 4.9 mm 
Widm of second stops (W2): 5.4 mm 

Then, me inventor tried to twist the resin cover 82 
without drawing. However, it could not be twisted since 
25 the second stops 94 had a larger widm than that of me 
inside height of me holder. 

Example 2 



30 In order to produce the lancet assembly of me third 
errixdmem of the Trst aspect according to the present 
«vention (sU)stantiaBy me same assen^sly shown in 
Rg- 15). metal molds tor the holder 16 (to moU one 
piece), metal molds tor the etector 42 (to moM one 
35 piece) and metal mow for the lancet ment>er 40 (the 
priddng member is n the form of a blade) were tormed. 

As to me material used, a transparent ABS resin 
(#920, connmerdafly avails from Toyay Industries, 
Ina) was selected tor the holder 16 so as to observe 
40 connection and operation of the Rector 42 and the lan- 
cet member 40 therein, a polyacetal resin fTenac 
S4520, oommerdaly avatlatife from Asahi Chemical 
focAistry Co.. lid.) was selected for the Rector 42. and a 
finear fow density polyellylene resin (#AX 6820. com- 
45 mercallyavateWefromfc«sui-NfeseiPblymerCo.,lJd.) 
vws seleded for the bnc^ member. The priddng mem- 
ber was of a blade type and eis material was me same 
as that of Example 1 ( stainless sleel 440 A. convner- 

daly avaaaWe from Hftachi Metate; iJd.. 0.16 nni thick- 

so ness). 

The lengm (atong me Action d&ection) of the 
hoWer I6wask)ngerby 1.5 mm than that of Exanple 1 
(tt^ second entoocfiment of me fiisl aspect) s»ice sn^ 
fitting members (namefy. the fitting mmbers 100 and 
55 102) were provided on the spring ment>er 54 and me 
lancet member 40. 

^One hundred of the holders, the sectors and lancet 
members (inducSng the inserted priddng members) 
. each were proceed using me same moklers as in 
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Exarrple 1. Molding was canied out wHhout any prob- 
lem. 

One hundred of the Rector were charged into a 
vtorating bowl feeder (convncrciaDy avaiable from NTN 
Co., Lkt) then the feeder was operated for 30 nwutes, 5 
Wtowed by entanglement observation of the ejectors. 
No entanglement was observed. wNch has confirmed 
that the flaps 120 are ^ective for prevertfion of the 
entanglement 

Based on the abok^ results, it has been corrfirmed to 
that stfsplying electors 42 to a liner feeder as shown in 
Fig. 27 usaig the vtirating bowl feeder so as to automata 
icaOy assemble the lancel assenrtites. 

Then, assembfing of the lancet assembly was 
testedL In order to smiate the automatic asserrislir^ as is 
shwm in Fig. 27, a smaD hand^ess was prepared and 
it was arranged to term a svrple tool which can support 
the holder 16 perpencficutarty. The lcx)l was so equipped 
on a hancj|)ress table that Ihere is provided a space 154 
from a table surface to the holder end so that no prcb- 20 
lem occurs when a tp portkjn 98 of ttie coined pridwig 
member of the lancet member was exposed from 
through the aperture 26 of the holder bottom. One side 
of the tool was cur away to observe almost all of one 
side ol ttie supported holder. 2s 

The lancet member 40 was dropped above the 
holder opening 20 ¥wth aligning the axes of the holder 
and the lancet member (spontaneous propping). The 
lancet member 40 was lead to the guide 150 (namely, 
the pins 50 were guided by the channels 60) and so 30 
stopped that the first slops 92 of the covered priddng 
member 82 abut againsi the lower aperture 26. In tNs 
posffioa the lancet mefTt)er 40 was held in such attitude 
that the axis pi the holder was aSgned with the axis of 
the lancet merrb&r since the lancet member 40 was 35 
guided with the gwcfcig cfiannels 80 with the projectrig 
portions (pins 50) provided on ttie member. 

Then, a tool was produced wfiich can support an 
iwer portion of the Rector 48 us«g the rfcs 130 pro- 
vided on the base porlion 58, and the ejector was 40 
charged oh the tool which was placed on the arms of 
ttie handlpressL When the tool c onLdiiiiiy Ihe elector 
was gradual/ lowered, the female member 100 at the 
kwer end of tfte ejector contacts w^ the male merTt>er 
102 which was provided on the upper portion of the ten- 45 
eel ment>er. Wtten the tool supportkig the elector was 
further Ic^wered, the spring member 54 was conpressed 
and the lancet member 40 was depressed downward 
cfcie to repeOng force from the compression, resulting in 
that the first stops 92 on the covered priddng member so 
82 passed through the apertire 26. whereby the lancet 
member «Qs engaged with the engagaig protrusion 34 
and stopped. SUsequentfy to stopping, sn^ Tilting of 
the spring member 54 of the Rector with tf>e lancet 
TOmber was aulomabcaly conpleted. 55 4 

The afciove movements 01 the holder were observed 
^ and precisely through a transparent waB of the 
holder. 

Twenty of the lancet asserrt)ly was produced, al of 



which were smoothly assembled Only the operwig of 
the female member of the ejector had the front and the 
hack sitffaceSw and assembKng of the twenty assem- 
bfies were carried out without a problem regardless of 
ffie front arxi the back surfaces. 

(Ejection Test) 

Using the twenty lancet assemblies thus assem- 
bkd, ejection tests were carried out. Rrst the covered 
member 82 protruding from the hoUer aperture was 
pulled out. Placing the holder aperture against a sili- 
cone rubber sheet having a thickness of 3 mm. and then 
the ejector was depressed. The lanc^ member was 
Reeled with r^eased from its engagement position and 
retracted inside the holder automatically. All of the 
twenty lancet member was relumed into the hokfer. 
Upon chedQng them, no etector was cfiscormected from 
ttie lancet member. 

Practical appGc^xmy of the lancet assembly of the 
third entxxfiment of the rrst aspect has been confirmed 
based on the above tests. 

Claims 

1. A lancet assembly composed of a lancet structure 
and a hokfer whkii is combined with the lancet 
structure characterized in that 

ttie lancet structure comprises a larK:et 
member having a pricking member and an ejector 
which ^ects the lance! member: 

an exposed ponk>n of the pricking men4)er 
is covered with a resin. 

2. The lancet assembly according to daim 1 ctiarac> 
terized m ttiat 

the lancet member composed of a lancet 
body and a covered pricking member in wfiich tt)e 
prkAing member is covered with the resin, and 

the Rector, the lancet body and Ihe covered 
prkidng member are inteyaWy conr)ected together. 

3. The lancet assembly according to cteBn 1 charac- 
terized in that 

tt>e lancet member composed of a lancet 
body and a coined pricking member in which the 
pridong metrbef is covered with the resin. 

the lancet body is substantiany vitegrafly 
connected to the cfector. and 

the lancet body arvf the covered pridwig 
member is separated from each other and they 
have portions whkh mate with each other, wftereby 
they are tightfy engaged witf) each other. 

. Ihe lancet assembly according to daim 1 charac- 
terized in that 

the lancet member corrposed of a lancet 
body and a covered prwking mennber fn which the 
pricking member is covered with the resin. 
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the lancet body »s sU)starrtiaffy tnlegrally 
connected to the covered pricking membef, and 

the elector and the iantxA body is separated 
frorn each other and they have portioris which rnate 
mlh each other, whereby they are tighdy engaged 5 
with each other. 

5. . The lanc^ assennbly according to daim 1 charac- 
terized in that 

the lancet ment>ef composed of a lancet w 
body and a coirered pridoDg menfi>er in wivch the 
priciang rnenrte is covered with the resia 

the lancet body and the covered priddng 
menter is separated from each other and they 
have portions which mate with each otfier. whereby is 
they are tightly engaged with each other, and 

the Rector and the tancef body is separated 
from each other and they have portions which nictfe 
with each other, whereby they are tightly engaged 
with each other. 20 

6- The lancet assenMy according to any or>e of daims 
1 to 5 characterized in that a notch rs provided at a 
posdion at which tfie covered resm is easily broken 
such that the prickmg member is easily exposed tiy 2S 
pi^ng the covered resin along a cfirection of an 
eiecfion drectioa 

7. The lancet assentily according to any one of daims 

1 to 6 characterized iiri that the covered pricking 30 
member comprises two pairs of stops which are so 
positioned before use of the assembly that an aper- 
ture of the holder is between the pa»s through 
wfiich aperture the pricking member is to pass. 

35 

8. The lancet assembly according to any one of claims 
1 to 7 characterized in that the pncking member is 
m the form of a Uada 

9. The larK^t assembly according to any one of dairrs 40 
1 to 8 characterized in that the pnddng menter is 

in the form of a needle. 

10- The lancet assentiyaccorcfing to any one of daims 
1 to9 characterized in that the Rector cofTf)rises a 4s 
spring member made of a plastic material 

11. The target assentsly according to any one of cteims 
1 to 9 characterized in that the ejector oonrprises a 
sprng member made off a mel^ material. so 

12. ThelancetasseffTt)lyaooordingtoanyoneofdamis 
1 to 1 1 characterized in that the Rector further com- 
prises a entanglement preverYtive mear^ 

55 

13. The lancet assennbly aocoitfing to daim 12 dorac- 
terized in thai the entanglement preventive means 
is in the form of a flap of various shapes. 
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Fig. 1 
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Fig- 4 




21 



EP0747006A1 



Fig. 5 
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Fig. 8 
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Fig. 10 
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Fig. 12 
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Fig. 13 
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Fig. 14 
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Fig- 15 
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Pig. 18 
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Fig. 19 
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Fig. 20 
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Pig. 21 
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Fig. 22 
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Fig. 23 
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Fig. 24 
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Pig. 25 
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Fig. 26 
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Fig. 27 
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